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Over the past few years, the fabrication and application of photocatalysts have at-
tracted much more attention in new energy development fields, among which the study
on composite thin films is very important, since it has been widely used in photovoltaic
cell, self-cleaning and anti-fogging surfaces. Recently more and more new semicon-
ductor photocatalysts were synthesized and applied in the fabrication of films, especial-
ly the 2D structure nanomaterial-nanosheets，which has gained much attention.
In this dissertaion, the composite films(PEI/Ti0.91O2−xNx/PEI/Au)n and(PEI/
Ti0.91O2−xNx/PEI/Fe2O3)n are fabricated by layer-by-layer (LBL) self assembly
method. The properties of the films are investigated. The main research contents are
organized as follows:
In Chapter 1, the background and properties of semiconductor nanomaterials are
introduced, such as their optical properties, the principle of photocatalysis and the
method of doping titania to increase their photocatalysis efficiency, followed by a dis-
cussion of the types of LBL self assembly method.
In Chapter 2, the chemicals and instruments required in the experiment of fab-
rication the composite films (PEI/Ti0.91O2−xNx/PEI/Au)n and(PEI/Ti0.91O2−xNx/
PEI/Fe2O3)n are introduced. The process and theories of the experiments are also
discussed.
In Chapter 3, N-doped titania nanosheets Ti0.91O2−xNx and gold complex ion-
s (AuCl4)− are used to fabricate the films(PEI/Ti0.91O2−xNx/PEI/(AuCl4)−)n vi-
a LBL self-assembly method. Due to the photocatalytic properties of N-doped ti-
tania nanosheets, the gold complex ions (AuCl4)− are reduced to Au nanoparticles
and the composite films (PEI/Ti0.91O2−xNx/PEI/Au)n is synthesized successful-
ly. In order to investigate the properties of composite films, UV-Vis spectrum, sur-
face morphology, X-Ray Diffraction, X-photoelectron spectroscopy of the compos-
ite films (PEI/Ti0.91O2−xNx/PEI/Au)n are used. The results show that it is pos-
sible to fabricate the composite films (PEI/Ti0.91O2−xNx/PEI/Au)n via LBL self-
assembly method, followed by a photocatalysis process. It also indicates that L-
BL self-assembly method has advantage in the films fabrication concerning the ease
to control the thickness of the films. The optical property of Au nanoparticles in
the composite films (PEI/Ti0.91O2−xNx/PEI/Au)n is quite different from other Au
nanoparticle types, such as those in solution. Then the time of photocatalysis is dis-














(PEI/Ti0.91O2−xNx/PEI/Au)n enhances when we increase the time of photocatalysis.
In Chapter 4, the fabrication of composite films (PEI/Ti0.91O2−xNx/PEI/Fe2-
O3)n via LBL self-assembly method is investigated, where a hydrophobic surface of
iron oxide nanocubes is used. The principle of liquid-solid-solution (LSS) is dis-
cussed, which is the approach to synthesize the iron oxide nanocubes. The surface
of iron oxide is changed to a hydrophilic one via ion exchange, which makes the
iron oxide nanocubes usable in following steps. The results of UV-Vis spectrum,
surface morphology, X-Ray Diffraction, X-photoelectron spectroscopy indicate that
the LBL self-assembly provides a feasible method to fabricate the composite films
(PEI/Ti0.91O2−xNx/PEI/Fe2O3)n. In the last chapter, the conclusions are summa-
rized and the prospective of the present research is reviewed briefly.
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